Background {#Sec1}
==========

A significant proportion of cancer survivors face a range of physical and psychosocial long-term consequences following treatment that negatively impact several aspects of their lives, leading to a general reduction in well-being \[[@CR1], [@CR2]\]. The need to address late effects of cancer treatment is widely acknowledged, as demonstrated by studies on conditions such as cancer-related fatigue, sexual dysfunction and infertility, pain, cognitive dysfunction, fear of recurrence, and disrupted body image \[[@CR3]--[@CR6]\]. However, the evidence shows that health care professionals are likely to underestimate or misjudge patient health preferences and support needs, especially among young and adolescent cancer survivors \[[@CR7]--[@CR9]\].

Treatment of patients with bone sarcoma (BS) and soft-tissue sarcoma (STS) often involves extensive surgery \[[@CR10], [@CR11]\] that can lead to physical and functional impairments \[[@CR12], [@CR13]\]. In addition to surgery, curative treatments often require a multimodal approach involving radiation and chemotherapy, significantly adding to the risk of therapy-related complications \[[@CR10], [@CR11]\]. Medical late effects include infertility, gonadal hormone deficiency, second malignant neoplasms, cardiomyopathy, pulmonary dysfunction, and renal insufficiency \[[@CR14]--[@CR17]\]. BS survivors, who are often adolescents and young adults \[[@CR18]\], particularly struggle with late effects following treatment \[[@CR13], [@CR19], [@CR20]\]. Health concerns among sarcoma survivors may be related both directly and indirectly to treatment. The patients' perspective on the impact of late effects has not been thoroughly studied. Specifically, it is unknown which challenges patients consider most important for receiving support and guidance from health care providers at consultations during long-term outpatient follow-up.

A health intervention pilot project was initiated at Oslo University Hospital (OUH) after a previous study showed that bone cancer survivors reported considerable daily life challenges following cancer treatment \[[@CR21], [@CR22]\]. A simple form was introduced at our sarcoma outpatient clinic to facilitate communication between patients and oncologists regarding unmet needs. This form included well-known physical and psychosocial topics for patients to discuss with their clinicians to facilitate the patients' need for information and guidance. The primary aim was to augment the quality of late-effect conversations by providing patients time before their consultations to ponder their most important complaints and by giving the oncologists insights and suggestions for topics to discuss with their patients. The present study reports on our experiences with this form. The secondary aim was to explore which topics BS and STS survivors considered the most important to discuss with their clinicians, and to determine whether there was a relationship between complaints related to diagnosis and the type of treatment received, as well as to explore any gender differences.

Patients and methods {#Sec2}
====================

The Sarcoma Group at the Norwegian Radium Hospital, OUH, has a catchment area of approximately 2.8 million people and receive referrals also from other health regions in Norway. During systematic follow-up of patients treated at our institution, all demographic and disease-specific data are stored in a prospective clinical sarcoma database. The oncological sarcoma outpatient clinics take care of patients who have been treated with surgery and additional radiotherapy and/or chemotherapy. Systematic follow-up is usually undertaken for 10 years in expanding time-intervals with yearly consultations occurring after 5 years.

Patients {#Sec3}
--------

From the start of November 2015 to the end of April 2016, a total of 383 patients attended the two sarcoma outpatient clinics (Fig. [1](#Fig1){ref-type="fig"}). A form (Fig. [2](#Fig2){ref-type="fig"}) was presented to the patients as an optional service before their consultation and handed back to the clinicians at the start of the consultation. The form was not provided to any patients with evidence of metastases or local relapse or if the outpatient clinic that day was excessively busy (118 patients). The key information from the form was incorporated into the patient's medical records. Demographic and disease-specific data were obtained from the prospective clinical sarcoma database to identify groups according to diagnosis, treatment (curative, long-term medical treatment and palliative) and age. This study was approved by the local data protection officer, and informed consent was obtained from all patients.Fig. 1Consort diagram of the patients in the study Fig. 2The form handed out to the patients. Translated from the Norwegian version into English

The present investigation focused on patients with STS and BS who had undergone treatment with a curative intent and who had not had any recurrence of the disease. The study excluded 76 patients with gastrointestinal stromal tumor (GIST), fibromatosis and other diagnoses, resulting in a final study-cohort of 160 patients (Fig. [1](#Fig1){ref-type="fig"}). These patients were stratified into two groups according to the type of treatment they had received. The first group included patients who had been treated with surgery only, surgery and radiotherapy, or radiotherapy only (SRT). The second group comprised patients who had received multimodal treatment including multi-drug chemotherapy (MMT) in addition to surgery and or radiotherapy.

The form {#Sec4}
--------

A simple form (Fig. [2](#Fig2){ref-type="fig"}) to facilitate communication on late effects was constructed based on previous qualitative studies in BS survivors \[[@CR21], [@CR22]\]. The form covered seven topics related to late effects, one box that patients could mark if there was any other topic they wanted to raise with the clinician and one box that patients could mark if they did not have any specific topic to discuss (Fig. [2](#Fig2){ref-type="fig"}). The patients were encouraged to indicate a priority of up to two of these topics before the follow-up conversation with the clinician, and they were informed that such reporting was voluntary. The form was intended to prompt the doctor to secure time that day to respond to the topics prioritized by the patient. A process would then be initiated to provide general information, available printed materials, or referrals to other clinical specialists and resources within our hospital environment.

Statistical analysis {#Sec5}
--------------------

Regarding the descriptive analyses of the demographic and clinic data, the Chi squared test or Fischer's exact test was used where appropriate for categorical data. The Student's *t*-test was used for continuous data (age). Associations between the different topics were analyzed using the phi coefficient (*Ø*). Logistic regression analysis was performed to examine how the distribution of the topics varied with gender, diagnosis (BS versus STS) and treatments (SRT versus MMT). Gender differences were adjusted for age, and the differences in diagnosis and treatments were adjusted for age and gender. The odds ratio (OR) and the adjusted OR are presented with 95% confidence intervals (95% CI). A two-tailed *P* value of less than 0.05 was considered statistically significant. All analyses were performed with the Statistical Package for the Social Sciences (SPSS) version 21 (SPSS, Inc., Chicago, IL).

Results {#Sec6}
=======

Patient demographics, diagnoses and treatments {#Sec7}
----------------------------------------------

The patient characteristics are summarized in Table [1](#Tab1){ref-type="table"}. Of the 160 patients included in this study (Fig. [1](#Fig1){ref-type="fig"}), 74 were females, and 86 were males. The median age was 55 years (range 19--86). The study included 54 (34%) patients with BS and 106 (66%) with STS. The participants were divided into two groups: 64 (40%) who had undergone SRT and 96 (60%) who had undergone MMT. The median time from the end of a patient's cancer treatment to the entering study entry was 6 years (range 1--31 years).Table 1Patients characteristics according to diagnosis and treatment groupsEntire group, N = 160 (%)BS, n = 54 (%)STS, n = 106 (%)*P*-valueSRT, n = 64 (%)MMT, n = 96 (%)*P*-valueMedian age, years (range)55 (19--86)39 (19--80)59 (19--86)*\< 0.001*66 (28--86)46 (19--78)*\<0.001*Gender0.090.94 Female74 (46)30 (56)44 (41)30 (47)44 (46) Male86 (54)24 (44)62 (59)34 (53)52 (54)Median time since diagnosis, years (range)6 (0--31)5 (1--22)6 (1--31)0.114 (1--19)6 (1--31)0.07Time since diagnosis, years0.80*0.02* \<568 (43)22 (41)46 (43)34 (53)34 (35) ≥592 (57)32 (59)60 (57)30 (47)62 (65)Treatment group*\< 0.001* SRT64 (40)9 (17)55 (52) MMT96 (60)45 (83)51 (48)Italic values indicate significance of *P*-value (*P* \< 0.05)*BS* bone sarcoma, *STS* soft tissue sarcoma, *SRT* surgery and or radiotherapy group, *MMT* multimodal treatment group

Comparing BS and STS, we observed that the median age was lower in the BS patients (*P *\< 0.001). Also, the BS patients had undergone more MMT than the patients with STS (*P *\< 0.001); the STS patients were more frequently treated with SRT and radiotherapy only. No significant differences were found related to gender (*P *= 0.08) or to the time since diagnosis (*P *= 0.80) (Table [1](#Tab1){ref-type="table"}). The patients who had received MMT were younger (*P *\< 0.001) and had a longer time since diagnosis (*P *= 0.02), but there were no differences in gender between the groups (*P *= 0.94) (Table [1](#Tab1){ref-type="table"}).

The form {#Sec8}
--------

The form was feasible to use in a busy outpatient clinic. It was not too time-consuming for the scheduled (20--30 min) consultations. The response rate was high, as 236 (89%) of the 265 patients who received the form returned it to the clinician (Fig. [1](#Fig1){ref-type="fig"}).

In the patients who had undergone curative-intent treatment for BS and STS, 140 (88%) of the 160 patients had experienced late effects that they wanted to discuss with their clinicians. Only 20 patients (12%) reported no specific topic that they wished to discuss. Fatigue was raised by 39% of the patients, pain by 29%, and mobility challenges by 23%. The least used category was intestinal/urinary (4% of the patients) (Fig. [3](#Fig3){ref-type="fig"}). The patients who marked fatigue topic often wanted to discuss psychological issues (23% versus 4% who did not mark fatigue; *Ø *= 0.30; *P *\< 0.001) and pain (40% versus 21% who did not mark fatigue; *Ø *= 0.22; *P *= 0.005). No other significant associations between the topics were found. There were no statistically significant gender differences in the use of the form (Table [2](#Tab2){ref-type="table"}). However, a trend of males marking "no special topic to discuss" was found in both the non-adjusted (OR 2.7; 95% CI 0.9--8.5; *P *= 0.05) and adjusted analysis (OR 2.9; 95% CI 0.9--8.3; *P *= 0.05).Fig. 3Distribution between the topics raised Table 2Topic raised according to genderTopicGenderN (%)Crude OR (95% CI)*P*-valueAdjusted OR^a^ (95% CI)*P*-valuePainFemale24/74 (32)1.0 (ref)1.0 (ref)Male22/86 (26)0.7 (0.4--1.4)0.350.7 (0.4--1.5)0.37FatigueFemale32/74 (43)1.01.0Male31/86 (36)0.7 (0.4--1.4)0.420.8 (0.4--1.5)0.41Bowel/urinationFemale4/74 (5)1.01.0Male3/86 (4)0.6 (0.1--2.9)0.560.6 (0.1--3.0)0.57SexualFemale9/74 (12)1.01.0Male11/86 (13)1.1 (0.4--2.7)0.901.1 (0.4--2.9)0.83MobilityFemale15/74 (20)1.01.0Male21/86 (24)1.3 (0.6--2.7)0.531.2 (0.6--2.8)0.48PsychologicalFemale8/74 (11)1.01.0Male11/86 (13)1.2 (0.5--3.2)0.701.3 (0.5--3.4)0.63OtherFemale15/74 (20)1.01.0Male8/86 (9)0.4 (0.2--1.0)0.050.4 (0.2--1.0)0.05PeerFemale4/74 (5)1.01.0Male6/86 (7)1.3 (0.4--4.8)0.681.3 (0.3--4.8)0.79No topicFemale5/74 (7)1.01.00.05Male14/86 (17)2.7 (0.9--8.5)0.052.9 (0.9--8.3)*OR* odds ratio, *CI* confidence interval, *ref* reference^a^Adjusted for age

When the topics selected on the form were compared to diagnoses, we found that the patients with BS raised fatigue (OR 3.1; 95% CI 1.6--6.2; *P *\< 0.001), sexual problems (OR 2.8; 95% CI 1.1--7.1; *P *= 0.04), psychological problems (OR 3.1; 95% CI 1.2--8.3; *P *= 0.02) and meeting a peer (OR 5.1; 95% CI 1.3--21; *P *= 0.02) significantly more often than the patients with STS (Table [3](#Tab3){ref-type="table"}). Fatigue (OR 3.0; 95% CI 1.4--6.6; *P *\< 0.005) and meeting a peer (OR 10; 95% CI 2.0--54; *P *= 0.005) remained statistically significant when adjusted for age and gender (Table [3](#Tab3){ref-type="table"}). The patients in the MMT group raised the topic of fatigue (OR 4.3; 95% CI 2.1--8.8; *P *\< 0.001) and mobility (OR 2.4; 95% CI 1.0--5.5; *P *= 0.04) significantly more often than the patients in the SRT group, but only fatigue (OR 4.3; 95% CI 1.9--9.5; *P *\< 0.001) remained statistically significant in the adjusted analysis (Table [4](#Tab4){ref-type="table"}).Table 3Topic raised according to type of sarcomaTopicDiagnosisN (%)Crude OR (95% CI)*P*-valueAdjusted OR^a^ (95% CI)*P*-valuePainSTS27/106 (26)1.0 (ref)1.0 (ref)BS19/54 (35)1.6 (0.8--3.2)0.201.5 (0.7--3.3)0.36FatigueSTS32/106 (30)1.0*1.0*BS31/54 (57)*3.1 (1.6--6.2)0.0013.1 (1.4--6.7)0.004*Bowel/urinationSTS5/106 (5)1.01.0BS2/54 (4)0.8 (0.1--4.1)0.770.6 (.01--4.1)0.59SexualSTS9/106 (8)*1.0*1.0BS11/54 (20)*2.8 (1.1--7.1)0.04*2.6 (0.8--7.7)0.10MobilitySTS20/106 (19)1.01.0BS16/54 (30)1.8 (0.8--3.9)0.111.9 (0.8--4.5)PsychologicalSTS8/106 (8)*1.0*1.0BS11/54 (20)*3.1 (1.2--8.3)0.02*2.9 (0.9--8.5)0.05OtherSTS14/106 (13)1.01.0BS9/54 (17)1.3 (0.5--3.3)0.561.4 (0.5--4.1)0.50PeerSTS3/106 (3)*1.01.0*BS7/54 (13)*5.1 (1.3--21)0.0210 (2.0--54)0.005*No topicSTS16/106 (15)1.01.0BS4/54 (7)0.4 (0.1--1.4)0.170.5 (0.1--1.8)0.27N are presented as number of patients that raised the topic within the diagnosis group with % in the bracketsItalic values indicate significance of *P*-value (*P* \< 0.05)*STS* soft-tissue sarcoma, *BS* bone sarcoma, *OR* odds ratio, *CI* confidence interval, *ref* reference^a^Adjusted for age and gender Table 4Topic raised according to type of treatmentTopicTreatment groupN (%)Crude OR (95% CI)*P*-valueAdjusted OR^a^ (95% CI)*P*-valuePainSRT13/64 (20)1.0 (ref)1.0 (ref)MMT33/96 (34)2.1 (0.9**--**4.3)0.062.1 (0.9**--**4.8)0.07FatigueSRT13/64 (20)1.0*1.0*MMT50/96 (52)*4.3 (2.1--8.8)\< 0.0014.3 (1.9--9.5)\< 0.001*Bowel/urinationSRT1/64 (2)1.01.0MMT6/96 (6)4.2 (0.5**--**36)0.195.4 (0.5**--**54)0.15SexualSRT6/64 (9)1.01.0MMT14/96 (15)1.7 (0.6**--**4.5)0.331.3 (0.4**--**3.9)0.68MobilitySRT9/64 (14)1.01.0MMT27/96 (28)*2.4 (1.0--5.5)0.04*2.4 (0.9**--**5.8)0.06PsychologicalSRT6/64 (9)1.01.0MMT13/96 (14)1.5 (0.5**--**4.2)0.421.0 (0.3**--**3.2)0.96OtherSRT11/64 (17)1.01.00.54MMT12/96 (12)0.7 (0.3**--**1.7)0.4105 (0.3**--**2.0)PeerSRT3/64 (5)1.01.0MMT7/96 (7)1.6 (0.4**--**6.4)0.512.0 (0.4**--**9.8)0.36No topicSRT11/64 (17)1.01.0MMT9/96 (8)0.5 (0.2**--**1.3)0.150.4 (0.1**--**1.3)0.14N are presented as number of patients that raised the topic within the treatment group with % in the bracketsItalic values indicate significance of *P*-value (*P* \< 0.05)*OR* odds ratio, *CI* confidence interval, *ref* reference, *SRT* surgery/radiotherapy group, *MMT* multimodal therapy group^a^Adjusted for age and gender

As mentioned above, fatigue was moderately associated with psychological issues and pain. Hence, a multiple logistic regression analysis including these topics together with fatigue, age and sex was performed on the diagnosis and treatment groups to ascertain the significance of fatigue. In these analyses, fatigue remained statistically significant in both the diagnosis (BS: OR 2.7; 95% CI 1.2--6.0; *P *= 0.02) and treatment groups (MMT: OR 4.5; 95% CI 1.9--10.5; *P *= 0.001).

In the patients with STS, 51 (48%) underwent MMT, and 55 (53%) underwent SRT. The patients in the MMT group raised the topic of fatigue (HR 4.2; 95% CI 1.7--10; *P *= 0.002) significantly more frequently than the patients in the SRT group, even after adjustments for age and gender (HR 4.3; 95% CI 1.7--11; *P *= 0.003). No other differences were found between the treatment groups (data not shown). In the patients with BS, only nine (17%) patients received SRT, while 44 (83%) received MMT. Here, no statistically significant differences in the use of the form were found (data not shown).

Discussion {#Sec9}
==========

In the present study, we observed that sarcoma survivors were eager to discuss their unmet needs and daily challenges with their clinicians. To our knowledge, this is first study to report a subjective ranking of late effects by sarcoma survivors in the context of discussing these issues with clinicians during long-term follow-up.

A high response was obtained from the form used in this study. Among the 160 patients included in this study, as many as 140 (88%) indicated a desire to discuss late effects with their clinician. Attention to this issue should be a vital part of the sarcoma patient follow-up. Our simple form was easy to use in a busy outpatient clinic and did not incur any additional costs. The patients were provided time to reflect on the topics included in the form, allowing them to focus on the conversation that followed. In our opinion, the form not only gave the doctor insight and suggestions for the follow-up conversations, it also increased the patient's intake and comprehension of the conversation content. We hypothesize that this improved the quality of the consultation. In addition, the form could serve as a clinical survey for recognizing whether specific themes are repeated by patients that require special attention and action. As this was a pilot study with relatively few patients, this form should preferably be validated in a larger patient cohort. A validated, multidimensional, cancer-specific measure of unmet needs, such as the SCNS-SF34 \[[@CR23]\], could have been used in this study. However, it is possible that this may not have encompassed needs which are unique to sarcoma patients. An obvious lack is the topic of mobility, since sarcoma survivors experience high rates of physical impairment  \[[@CR12], [@CR13]\]. To score subjective quality of life in patients who have undergone surgery for lower extremity malignant bone tumor, the Bt-Dux is often used \[[@CR24]\]. This is, however, not necessarily applicable for patients who have undergone heavy chemotherapy. Also, both these instruments would probably have been too time-consuming to use in a busy outpatient clinic. Our results demonstrate that a simple communication form regarding late effects, such as the one used in this study, can draw attention to late effects for both the patient and the clinician and should be considered a routine part of follow-up consultations.

The most prevalent topic raised in the current study was fatigue (39%). Fatigue is known to have a multifactored etiology and pathogenesis \[[@CR3]\], and it is one of the most commonly reported late effects following cancer treatment \[[@CR25]\]. In sarcoma patients, one study found that fatigue was an important problem for more than one-fourth of the patients who had been treated for a malignant or benign bone or soft tissue tumor \[[@CR26]\]. Fatigue is probably underreported by patients and underdiagnosed by clinicians \[[@CR27]\]. The lack of a universally accepted definition for cancer-related fatigue likely contributes to this problem. The National Comprehensive Cancer Network has defined fatigue as "a distressing, persistent, subjective sense of physical, emotional, and/or cognitive tiredness or exhaustion related to cancer or cancer treatment, that is not proportional to recent activity and interferes with usual functioning" \[[@CR28]\]. A similar description was used in our form. Although fatigue was not the main issue studied in this investigation and the questionnaire had not been validated for measuring fatigue, patient undergoing MMT (including chemotherapy), raised the topic of "fatigue-like complaints" significantly more often than patients who received only SRT. Patients wanting to discuss fatigue does not directly translate to a conclusion that the patients actually had fatigue. However, our results imply that fatigue may be more prevalent in sarcoma patients who have received chemotherapy as part of their treatment. This is further reinforced by our finding that BS patients raised the fatigue topic significantly more often than patients with STS. BS patients usually undergo more and longer chemotherapy than STS patients \[[@CR10], [@CR11]\], as was seen also in our cohort. When analyzing fatigue in the STS cohort and comparing the SRT and MMT groups, we found that the patient in the MMT group also raised the topic of fatigue significantly more often than the patients who only received SRT. These findings are at odds with the study by Servaes et al. \[[@CR26]\] who found no differences in patients who received adjuvant therapy (including chemotherapy and radiotherapy). However, in that study, only 25 of 170 patients received adjuvant therapy and only 19 received chemotherapy, likely too small of a cohort from which to draw conclusions. Some research has shown that fatigue may be connected to a premorbid personality with neuroticism, poor communication and social functioning \[[@CR29]\]. Higher emotional instability and self-reported stress in the premorbid period has been associated with a higher risk for chronic fatigue-like illness \[[@CR30]\]. Across studies, the strongest and most consistent predictor of post-treatment fatigue is pre-treatment fatigue \[[@CR3]\], but there is evidence that chemotherapy plays a role in fatigue development, as reported in a recent meta-analysis of breast cancer survivors \[[@CR31]\]. Our findings support this notion and indicate that premorbid conditions should not be used an excuse to avoid justified guidance and support.

Fatigue and depression are strongly correlated in cancer \[[@CR3]\], but it is difficult to determine whether fatigue is a symptom or a trigger of depression. Patients may attribute their depression symptoms to a less stigmatized state, e.g., as a somatic explanation that is translated into fatigue. Alternatively, fatigue may precipitate depressive moods by interfering with social, work-related and leisure activities. In the present study, the desire to discuss fatigue was moderately associated with raising the topic of psychological issues. However, when data were controlled for psychological issues, fatigue remained statistically significant. As for other previously reported studies \[[@CR3]\], we cannot discern the causality between fatigue and depression. Nevertheless, a simple form such as the one used in our study may draw attention to both topics, revealing the nature of the complaints and guiding proper interventions.

Although fatigue awareness and the number of studies on the issue have increased in recent years, a focus on fatigue has not yet become routine during clinical follow-up \[[@CR32]\]. According to the present findings, this practice should be adopted, especially in sarcoma patients who have received chemotherapy.

Pain (29%) and mobility (23%) were important topics to discuss for the patients. The patients in the present study attended orthopedic and abdominal sarcoma surgeons' outpatient clinics in addition to our outpatient clinic. Hence, we cannot exclude that the patients focused on other topics at these oncological outpatient clinics and raised mobility topics more frequently with their surgeons. Interestingly, there were no statistically significant differences in the use of the form between genders. Whether the late effects of sarcoma treatment are universal to both genders cannot be answered by our study. There was, however, a trend toward males using "no topic to discuss" more frequently than females. In a larger patient cohort, this trend may have reached significance.

There are some limitations to the present study. As previously mentioned, the form used to score the late effects among patients and to facilitate communication between the clinician and the patient had not been validated. Since this was a pilot study integrated into a busy oncology practice, we chose to present the patients with a simple form. The majority of our patients responded to the form, and its use was manageable for the clinicians given the time available. To properly report on the issue of fatigue from a methodological perspective, a validated questionnaire \[[@CR33]\] to score the symptoms and severity of fatigue would have been preferred. Due to the sample size and limited power, analyses of the interactions among the topics were not performed. The statistical power of the study was limited by the relatively small number of patients within the groups, implying a risk of type II statistical errors. Despite these limitations, we believe that our data accurately represent the clinical experiences of a busy oncological outpatient clinic.

Conclusion {#Sec10}
==========

A simple form on the long-term consequences of sarcoma treatment achieved a high response rate, was feasible to use in an outpatient clinic and facilitated communication on these issues. Fatigue was the most prevalent topic raised by sarcoma patients, followed by pain and mobility. Fatigue was raised significantly more often among those who had undergone treatment with chemotherapy.
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:   bone sarcoma

STS

:   soft-tissue sarcoma
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:   Oslo University Hospital
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SRT

:   surgery and/or radiotherapy group
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:   multimodal treatment group (including chemotherapy)
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:   Statistical Package for the Social Sciences
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